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Japanese Beetle

Popillia japonica



Japanese beetle adults 

chew on leaves and flowers 

of many plants

Japanese beetle 

damages plants in 

two distinct ways



Flowers are often a 

favored plant part 

targeted by adult 

Japanese beetles



Japanese beetle larvae 

(grubs) ïamong the most 

damaging turfgrass insects in 

the US

Japanese beetle affects 

yard/garden plants in two 

distinct ways



White grubs prune the roots, 

producing drought stress symptoms



Skunk digging damage 

associated with white grub 

infestations



Japanese beetle is present in two main areas



Managing Japanese 

beetle in the larval 

(white grub) stage



Recommendations for Japanese Beetle 

Larval Control

ÅCultural Controls

ÅBiological Controls

ÅChemical Controls



Recommendations for Japanese Beetle 

Larval (Grub) Control

ÅCultural Controls

ïPromotion of root growth to tolerate 

larval feeding
ïAllowance of some soil drying during critical JB life 

stages

ïProvision of water to allow tolerance and recovery 

from root loss 



White grubs damage 

turfgrass by feeding 

on roots



Grasses with larger 

root mass are better 

able to tolerate effects 

of root pruning insects

Mowing height greatly 

affects root mass of 

turfgrasses!



Recommendations for Japanese Beetle 

Larval Control

ÅCultural Controls
ïPromotion of root growth to tolerate larval feeding

ïAllowance of some soil drying 

during critical life stages
ïProvision of water to allow tolerance and recovery 

from root loss 



Generalized Life History Sequence of Japanese Beetle



Adults burrow into the ground to lay eggs.  Eggs 

are only laid in soil that is suitably moist.



Eggs and 1st stage larvae are very sensitive to drying



Recommendations for Japanese Beetle 

Larval Control

ÅCultural Controls
ïPromotion of root growth to tolerate larval feeding

ïAllowance of some soil drying during critical JB life stages

ïProvision of water to allow tolerance of and 

recovery from root loss 



White Grub Larval Treatments

ÅInsecticides

ïImidacloprid (Merit, Zenith, Criterion, etc.)

ïClothianidin (Arena)

ïChlorantraniliprole (Acelepryn, Scottôs GrubEx)

ïTrichlorfon (Dylox, Proxol)

ÅBiological Controls

ïHeterorhabditis spp. parasitic nematodes

ïBacillus thuringiensis var. galleriae (grubGONE!)



Some systemic 

insecticides (in the 

neonicotinoid class) are 

used to control insect 

pests of turfgrass



Systemic insecticides and Pollinators ïShould we 

be concerned about their use on turfgrass?



A key risk to pollinators when 

using insecticides on turfgrass

Application to 

flowering weeds



Mowing before application >greatly< 

decreases hazard to pollinators!



Chlorantraniliprole for White Grubs

ÅTrade Names: Acelepryn, GrubEx

ÅAnthranilic diamide insecticide

ïLimited systemic activity

ïVery low hazard to bees 

ÅRelatively slow acting

ÅProvides control for months

Optimal time for application: Early period of egg hatch 

ïtypically mid-late June through midJuly



Recommendations for Japanese Beetle 

Larval Control

Å Cultural Controls

Å Chemical Controls

ÅBiological Controls
ïInsect parasitic nematodes (Heterorhabditis spp.)

ïBacillus thuringiensis var. galleriae

ïMilky spore 



Photograph courtesy of Peggy Greb

Insect Parasitic Nematodes (ñBeneficial 

Nematodesò, ñPredator Nematodesò)



Nematodes enter insects 

through natural openings

Heterorhabditis spp. 

nematodes can penetrate 

directly through the body 

wall



Insect Parasitic 

Nematodes Can Control 

Many Turf Insects

White grubs

Billbugs

Cutworms and sod webworms

Mole crickets



Grubs turn a reddish color when killed by Heterorhabditis nematodes



White Grub Larval Treatments

Å Imidacloprid (Merit, Zenith, Criterion, etc.)

ÅClothianidin (Arena)

ÅChlorantraniliprole (Acelepryn, Scottôs Grub-Ex)

ÅTrichlorfon (Dylox, Proxol)

ÅHeterorhabditis spp. parasitic nematodes

ÅBacillus thuringiensis var. galleriae (grubGONE!)



grubGONE!

Bacillus 

thuringiensis var. 

galleriae

New biological 

control for Japanese 

beetle  - and other 

grubs?



Milky Spore for Japanese Beetle? 

Used to permanently establish a biological control 

organism ïnot useful for immediate control.



Milky Spore for Japanese Beetle? 

Long term: May help produce some reduction in numbers of 

larvae surviving to adulthood.  However, infections typically 

only affect a small percentage of population.



Question: Does control of larvae in a yard affect the 

number of adults in a yard?

Answer: Very likely, NO

????????



Adult beetles feed on both 

flowers and leaves of many 

ornamental plants as well as 

garden vegetables and herbs



Skeletonizing injuries produced by 

Japanese beetle adults feeding on leaves



Flowers are often a favored plant 

part targeted by adult Japanese 

beetles



Overlap of adult feeding on 

flowers ïand use of those 

flowers by pollinators

Issue of unusual concern 

with Japanese beetle



Uber-host Plants Favored by Japanese 

Beetle Adults in CO

ÅRoses**

ÅLinden*

ÅVirginia Creeper*

ÅSilver lace**



Other Plants Commonly Grown in CO that are Highly Favored 

by Japanese Beetle

Ornamentals

ÅHollyhock*

ÅGaura**

ÅRose-of-Sharon**

ÅCrabapple

ÅJapanese maple

ÅPeking cotoneaster

Food Crops

ÅBeans (green, edamame)

ÅBasil

ÅRaspberry*

ÅGrape

Å* JB populations overlap with flowering

Å** JB populations overlap >alot< with flowering



Evaluations of roses at the War 

Memorial Garden in Littleton, 2016-2017



Japanese Beetle Damage Evaluations on 

Roses ïWar Memorial Rose Garden

ÅSeven observations were made during season

ÅDamage by Japanese beetle ranked on a 0 to 3 scale 

(no damage to heavy damage)



Japanese Beetle Damage Evaluations on 

Roses ïWar Memorial Rose Garden

ÅSeven observations were made during season

ÅDamage by Japanese beetle ranked on a 0 to 3 scale 

(no damage to heavy damage)

ÅObserved flower visitation by bees 

ranked on a 0 to 3 scale (no visitation to 

high visitation) 



Roses that Were Not Observed Damaged by 

Japanese Beetle

ÅChildôs Play

ÅCupcake

ÅGemini

ÅOld Glory 

ÅRainbow Sorbet

ÅAngel Face

ÅClass Act

ÅElectron

ÅJean Kenneally

ÅPerfecta

ÅShining Hour

ÅCarrot Top

ÅColossus

ÅFrench Lace

ÅJosephôs Coat

ÅPicotee

ÅSun Sprinkles

ÅMerlot







Cultivars that will be 

difficult to maintain in a 

post-JB world 

Cultivars bees 

do not visit ï

insecticide 

options are 

much greater

Cultivars that JB doesnôt damage in the first place



Roses that are Heavily Damaged by JB and

Visited alot by Pollinators

ÅPrima Donna

ÅCarefree Delight

ÅCarefree Spirit

ÅClimbing New Dawn

ÅDay Dream

ÅEasy Does It 

ÅElle

ÅEureka

ÅFirst Edition

ÅFourth of July

ÅGlowing Peace

ÅHoney Perfume

ÅHot Coco

ÅLady Elsie May

ÅMoon Dance

ÅMorden Sunrise

ÅPescali

ÅRainbow Knock Out

ÅStarry Night

ÅTouch of Class



Recommendations for Japanese Beetle 

Adult Control

ÅPhysical/Cultural Controls

ïTraps

ïHand Picking

ÅChemical Controls



Japanese beetle controls

Hand Picking



Primary benefit from handpicking

Reduction in volatile 

attractants produced by 

plant wounding



Handpicking may be more 

effective for infestations on 

foliage versus flowers

Flowers can produce volatile 

attractants - without 

wounding - and may 

possess attractive colors



Japanese beetle traps are 

excellent for detecting presence 

of the insect in an area



Japanese beetle traps are 

minimally useful - at best - for 

control of existing Japanese 

beetle infestations!



If you insist on using a Japanese 

beetle trap

ÅDo not place them anywhere near (at least 

30 feet away from) any plant on which 

Japanese beetles feed

ÅAvoid placing them in a site where they are 

likely to draw beetles from long distances



If you insist on using a 

Japanese beetle trap

ÅDo not place them anywhere near (at least 30 feet away from) 

any plant on which Japanese beetles feed

ÅAvoid placing them in a site where they are likely to draw 

beetles from long distances

é.and preferably give the trap to 

your neighbor!



Chemical Controls Most Effective  for 

Control of Japanese Beetle Adults

ÅMost pyrethroids (e.g., cyfluthrin, 

permethrin, bifenthrin)

ÅCarbaryl

ÅAcetamiprid

ÅImidacloprid

ÅChlorantraniliprole
Do not treat 

plants with 

flowers in 

bloom!



Overlap of adult feeding on flowers 

ïand use of those flowers by 

pollinators

Never apply persistent 

insecticides to plants that are 

in flower and attractive to 

pollinators!! 



Chemical Controls Most Effective  for Control 

of Japanese Beetle Adults

ÅMost pyrethroids (e.g., cyfluthrin, 

permethrin, bifenthrin)

ÅCarbaryl

ÅImidacloprid

ÅAcetamiprid

ÅChlorantraniliprole
ïAcelepryn



Labeled for use on on turfgrass

and landscape ornamentals

Environmental hazards 

statements do include 

warnings for aquatic 

organisms.  

They do not have any 

pollinator warning 

statements



The original federal label 

just includes certain 

caterpillars as target 

pests

Section 2(ee) 

recommendation indicates 

uses for control of many 

other insects ïincluding 

Japanese beetle adults



Bacillus thuringiensis var. galleriae

New biological control for Japanese beetle  - and other grubs?

Sold as beetleGONE! in 

commercial/ag markets

Sold as beetleJUS in 

gardener market

Grub 

control

Adult 

control



Bacillus thuringiensis (Bt)

ÅDerived from a widely distributed 

soil bacterium

ÅActive ingredient a toxic protein 

crystal that destroys cells of the 

midgut

ÅUsed as a stomach poison

ÅSeveral different strains ïeach 

effective against different insects 



Several Bt strains are present, each with 

specific activity

Caterpillars ïkurstaki, 

aizawi strains

Leaf beetles ï

tenebrionis strain

Gnat, mosquito larvae  ï

israelensis strain  









Bacillus thuringiensis var. galleriae

New biological control for Japanese beetle  - and other grubs?

Sold as beetleGONE! in 

commercial/ag markets

Sold as beetleJUS in gardener 

market



beetleJUS treated

Water check



beetleJUS for adult 

Japanese beetle?

Provides good reduction in feeding injury by Japanese beetle

Provides fair mortality of Japanese beetles and mortality is slow

Persistence of effects probably a few days



Bee hazard warnings 

and use restrictions?

None.  You can apply this 

product to plants in bloom 

when bees are visiting.



After application:

Are they dead? 

(probably not) 

Are they still feeding? 

(probably not)



Should we now consider trying to introduce natural 

enemies of Japanese beetle into Colorado?



Natural Enemies of Japanese Beetle Exist 

Elsewhere in the US

ÅPaenibacillus popilliae (Milky spore)

ïBacterium

ÅIstocheta aldrichi

ïTachinid fly

ÅTiphia species 

ïParasitic wasps

ÅOvavesicula popilliae

ïMicrosporidium



Natural Enemies of Japanese Beetle for Potential 

Introduction into Colorado? 

Ovavesicula popilliaeïa microsporidian disease of Japanese 

beetle larvae

Main observed effects from infection ïreduced fecundity, 

reduced winter survival

Ovavesicula infection of 

Malphighian tubules of 

Japanese beetle larva



Japanese beetles collected from Michigan that were infected with 

Ovavesicula popilliae were shipped to us in late July 2015.  The beetles were 

frozen, so no live beetles were introduced, but the pathogen should still be 

viable.



The infected (but dead and frozen) 

beetles were applied in several ways

Inserted whole into soil

Broadcast whole on surface

Blended and applied as slurry


